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Case Report

Multimodal Images of Acute Central Retinal Artery Occlusion
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Two illustrative cases of acute central retinal artery occlusion (CRAO) are presented with multimodal imaging, including fluorescein
angiography (FA) and commercially available optical coherence tomography angiography (OCT-A). In both patients, retinal
ischemia was imaged well using both FA and OCT-A, and the two imaging studies provided comparable pictures. OCT-A provides
useful information for the diagnosis and management of patients with acute CRAO, without the need for dye injection.

1. Introduction

Central retinal artery occlusion (CRAO) results from
obstruction of blood flow due to embolic, thrombotic,
inflammatory, or traumatic causes. In some eyes with CRAO,
visual loss is relatively less severe due to sparing of the
cilioretinal artery [1].

In most patients, the diagnosis of CRAO may be made
with ophthalmoscopy alone, although ancillary testing is
frequently used to confirm the diagnosis and to docu-
ment the findings at presentation. Multimodal imaging
includes fluorescein angiography (FA), spectral domain opti-
cal coherence tomography (SD-OCT), and optical coherence
tomography angiography (OCT-A). Although FA has been
used traditionally to evaluate the retinal circulation, OCT-
A is an emerging technology that provides clinically useful
information.

The present manuscript uses OCT-A to identify the
pathologic features in two illustrative cases of CRAO. In
both patients, OCT-A was performed using the commercially
avaijlable Cirrus 5000 with AngioPlex (Zeiss, Jena, Germany)
with no subsequent image processing. A 6 x 6 mm slab was
used for all images.

2. Cases

2.1. Case 1. A 77-year-old male with a history of atrial fibril-
lation and nonneovascular age-related macular degeneration
(AMD) presented about 4 hours following acute visual loss

in the left eye. Best corrected visual acuity (BCVA) was count
fingers. Fundus examination revealed macular drusen as well
as mild macular whitening and an early cherry red spot
(Figure 1(a)). SD-OCT demonstrated thickening and hyper-
reflectivity of the inner retinal layers (Figure 1(b)). FA at 26.58
seconds revealed delayed retinal perfusion (Figure 1(c)). The
OCT-A retina slab (Figure 1(d)), superficial slab (Figure 1(e)),
and deep slab (Figure 1(f)) revealed absent flow very similar
to the FA.

2.2. Case 2. An 8l-year-old male with a history of hyper-
tension presented about 13 hours following acute visual
loss in the left eye. BCVA was 20/50. Fundus examination
revealed macular whitening in a pattern consistent with
CRAO with cilioretinal artery sparing (Figure 2(a)). SD-
OCT demonstrated thickening and hyperreflectivity of the
inner retinal layers temporal to the center of the macula
(Figure 2(b)). FA at 18.67 seconds revealed delayed retinal
perfusion consistent with the pattern of macular whitening
(Figure 2(c)). The OCT-A retina slab (6 x 6 mm) revealed
absent flow in the same distribution as the FA (Figure 2(d)).
There was diminished signal superiorly on the OCT-A due to
artifact.

3. Discussion

OCT-A characteristics of CRAO have been reported pre-
viously [2-5]. These two cases illustrate the benefits of
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FIGURE I: Acute central retinal artery occlusion, left eye. (a) Fundus photography reveals macular drusen and mild macular whitening
with an early cherry red spot. (b) Spectral domain optical coherence tomography (SD-OCT) reveals thickening and hyperreflectivity of the
inner retinal layers. (c) Fluorescein angiography (FA) at 26.58 seconds reveals delayed retinal perfusion. (d) Optical coherence tomography
angiography (OCT-A) 6 x 6 mm retina slab reveals absent flow similar to that seen on FA. (e) OCT-A 6 x 6 mm superficial slab reveals absent

flow. (f) OCT-A 6 x 6 mm deep slab reveals absent flow.

OCT-A in providing clinically useful information in the
management of patients with acute CRAO without the
need for fluorescein injection. In both patients, there is
substantial concordance between the findings of the FA
and the OCT-A performed on the same day. A similar
concordance has been reported between FA and OCT-
A for patients with chronic branch retinal vein occlusion
[6].

OCT-A offers several advantages compared with tra-
ditional FA. OCT-A is noninvasive and has no risks of
allergy [7]. In most patients, OCT-A can be obtained
faster than FA. However, OCT-A is expensive and the
image quality is affected by the patient’s ability to fixate.
In patients with poor vision, such as those with acute

CRAO, it may not be possible to obtain good OCT-A
images.

In patients with acute CRAO in whom an adequate OCT-
A can be obtained, FA may not be necessary. Since many of
these patients have serious systemic vascular diseases, OCT-A
is an easily performed, quick, noninvasive alternative to FA.
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FIGURE 2: Acute central retinal artery occlusion with cilioretinal sparing, left eye. (a) Fundus photography reveals macular whitening with
cilioretinal artery sparing. (b) Spectral domain optical coherence tomography (SD-OCT) reveals macular thickening and hyperreflectivity of
the inner retinal layers temporal to the center of the macula, consistent with cilioretinal artery sparing. (c) Fluorescein angiography (FA) at
18.67 seconds reveals delayed retinal perfusion with cilioretinal artery sparing. (d) Optical coherence tomography angiography (OCT-A) 6
x 6 mm retina slab reveals absent flow similar to that seen on FA. There is diminished signal superiorly due to artifact. (¢) OCT-A 6 x 6 mm
superficial slab reveals absent flow. There is diminished signal superiorly due to artifact. (f) OCT-A 6 x 6 mm deep slab reveals absent flow.

There is diminished signal superiorly due to artifact.

Acknowledgments

This work is partially supported by NIH Center Core Grant
P30EY014801 and an Unrestricted Grant from Research to
Prevent Blindness.

References

(1] D. D. Varma, S. Cugati, A. W. Lee, and C. S. Chen, “A review
of central retinal artery occlusion: clinical presentation and
management,” Eye, vol. 27, no. 6, pp. 688-697, 2013.

[2] E.Philippakis, B. Dupas, P. Bonnin, R. Hage, A. Gaudric, and R.
Tadayoni, “Optical coherence tomography angiography shows

deep capillary plexus hypoperfusion in incomplete central
retinal artery occlusion,” Retinal Cases and Brief Reports, vol.
9, no. 4, pp. 333-338, 2015.

[3] G. Damento, M. H. Chen, and T. Leng, “Spectral-domain
optical coherence tomography angiography of central retinal
artery occlusion,” Ophthalmic Surgery, Lasers and Imaging
Retina, vol. 47, no. 5, pp. 467-470, 2016.

[4] C. K. Hwang, A. M. Kolomeyer, and A. J. Brucker, “Optical
Coherence Tomography Angiography of a Central Retinal
Artery Occlusion Before and After Anterior Chamber Paracen-
tesis,” Ophthalmology, vol. 124, no. 5, p. 608, 2017.

[5] E. A. Novais, L. Roisman, P. R. C. De Oliveira et al., “Optical
coherence tomography angiography of chorioretinal diseases,”



Ophthalmic Surgery, Lasers and Imaging Retina, vol. 47, no. 9,
pp. 848-861, 2016.

S. G. Schwartz, A. Monroig, and H. W. Flynn Jr., “Multimodal
images of chronic branch retinal vein occlusion,” International
Medical Case Reports Journal, vol. Volume 10, pp. 159-162, 2017.
P. J. Rosenfeld, M. K. Durbin, L. Roisman et al., “ZEISS
Angioplex™ Spectral Domain Optical Coherence Tomography
Angiography: Technical Aspects,” Developments in Ophthalmol-
ogy, vol. 56, pp. 18-29, 2016.

Case Reports in Ophthalmological Medicine



